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1
Introduction
In the e-mail discussion on Rel-8 LTE feature dependency (63bis_LTE_B07), a proposal on grouping of the features has been presented in [1]. . 

The purpose of this document is to present our initial feature inter-dependency analyses and some additional aspects on the grouping of [1].
2
Discussion
2.1 
Feature inter-dependency analyses for the categories in [1]
In [1], the following categories have been proposed. Actually, [1] does not yet propose the categories as groups, as the document states: “It is not clear at this stage that it makes sense to define groups in the same way as these categories”.However, the categories are a very good starting point for the grouping, and as the “first approximation” of the grouping, the categories are mapped one-to-one into groups. Of course, the analysis has to be adjusted after the actual grouping is available. 
1) VoIP optimisation

· Semi-persistent scheduling

· TTI bundling

· 5bit RLC UM SN

· 7bit PDCP SN

2) Limited connected mode inter-RAT mobility from UTRAN to E-UTRAN 
· cell reselection from CELL_PCH state, 

· RRC connection redirection

-
 PS handover
3) Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT 

· E-UTRA CONNECTED to 1xRTT ACTIVE state transition

4) UE battery saving

· Long DRX cycle

· DRX command MAC control element

5) Measurement enhancements
· Periodical measurement reporting criteria for SON

· ANR related intra/inter-frequency and inter-RAT measurement reporting event

6) Advanced radio bearer combinations

· SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (only for UEs not supporting voice)

· SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 5x AM DRB + 3x UM DRB

· SRB1 and SRB2 for DCCH + 8x AM DRB

7) Others

· Prioritized bit rate
· RLC UM (if UE does not support voice)
As discussed in [1], it is important to monitor the progress of roadmap development and if needed, update these UE capabilities for IOT purposes accordingly. 

Next we present our initial feature dependency analyses and other observations for the proposed groups and features. 

1) VoIP optimisation: 

· There is a strong dependency between RLC UM and VoIP optimisations (5 bit RLC or 7 bit PDCP SNs are applicable only for RLC UM). However, this does not prevent separate grouping of RLC UM and VoIP optimisations. Only the phasing is determined by this dependency: RLC UM must be applied before or at the same time with VoIP optimisations.
· Thus, there are no strict dependencies with the features in the other groups or the ‘basic features’ which would hinder the proposed grouping.
2) Limited connected mode inter-RAT mobility from UTRAN to E-UTRAN: 

· We have not identified any strict dependencies with the features in the other groups or the ‘basic features’ which would hinder the proposed grouping. 

· The UTRA specifications 25.331 and 25.306 already have capabilities defined for PS Handover.; one for LTE-FDD and another for LTE-TDD. 

· When RAN#41 discussed UTRA REL8 capabilities based on [3] it concluded that if the UE does not support Absolute Priority reselection methods, which is defined for the UTRAN to E-UTRAN cell reselection purposes, the UE just ignores all the absolute priority related signalling and behaves like pre-release 8 UE using the “legacy cell reselection criteria. Would this same assumption be sufficient for the purposes of CELL_PCH and URA_PCH cell reselections?
· Currently RRC Connection Redirection from UTRAN to E-UTRAN does not have any specific UE capability signalling. If it is seen beneficial to define capability signalling also for RRC Connection Redirection, it should be possible from the feature dependency analyses perspective it would be possible. However, it may be attractive to have different capability signallings for RRC Connection Redirection and handover. 
3) Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT 

· No strict dependencies with the E-UTRA CONNECTED to 1xRTT ACTIVE state transition feature and features in the other groups or the ‘basic features’ are identified 
4) UE battery saving

· No strict dependencies identified but it was questioned on the RAN2 reflector whether separate UE capability signalling is needed only for DRX purposes. 
5) Measurement enhancements

· No strict dependencies with the features in the other groups or the ‘basic features’ are identified. 
· On the RAN2 reflector need for UE capability signalling for ANR was questioned for IOT purposes. As the network is expected to greatly benefit from the knowledge whether the UE supports the ANR features (implemented and sufficiently tested), we see that Measurement enhancement UE capability signalling including ANR is well justified. If no UE capability signalling is defined for measurement enhancements and ANR, the network would not know whether UE requested to perform SON ANR measurements, GCID decoding and corresponding reporting, is not able to detect/decode GCID for any new cells or whether  the UE just does not support this measurement and therefore cannot make the corresponding reporting either. 
6) Advanced radio bearer combinations
· No strict dependencies with the features in the other groups or the ‘basic features’ are identified 
7) Others

· No strict dependencies with the features in the other groups or the ‘basic features’ are identified

· As Prioritized bit rate and RLC UM (if UE does not support voice) are not much related with each other, separate UE capability signalling could also be beneficial. 
In addition to the groups and features above, we believe that there are also several other groups, that should be considered. These additional groups are discussed in later in this document.

2.2 
Limited active mode mobility from E-UTRAN to GERAN
Support of voice calls, and consequently, inter-RAT voice handovers are not considered as the features to be deployed in wide scale in all the first LTE deployments and implementations   In such LTE networks the active mode mobility from E-UTRAN to GERAN is needed primarily for data services. 

On the other hand, the real-time data services (which typically utilize RLC UM) are not among the most urgent features: The RLC UM as such is considered to be one of the features not deployed in the first LTE networks [1]. Hence, mobility from E-UTRAN to GERAN is not required to be initially a ‘real’ handover. A simpler, NACC-based mobility will probably be considered as a sufficient solution in many of the networks. Thus, we believe that it would be beneficial to consider Limited active mode inter-RAT mobility from E-UTRAN to GERAN in a similar manner as Limited active mode inter-RAT mobility from E-UTRAN to 1xRTT as proposed in [1].
Proposal #1: Consider including limited active mode mobility from E-UTRAN to GERAN in the grouping

· The intention would be to allow step-wise introduction of full active mode inter- RAT mobility to GERAN. Unlike other groups in the list this indication would inform if the UE only supports limited inter-RAT active mode mobility to GERAN for coverage reasons as the inter-RAT mobility to GERAN as such is a UE capability.
Related features of [2]: 
· N/A (NACC CCO to GERAN is visible only in some RRC signalling elements, therefore not visible a separate feature in [2].)
2.3 
Capacity optimisations

In the beginning of the deployments, the air interface capacity of the E-UTRAN network is not typically a limiting factor and therefore also phased introduction of capacity optimisation related features are anticipated in the LTE netowrks. 
Proposal#2: Concsider including capacity optimisations in the grouping.
Below some examples of potential capacity optimisation features based on the features listed in [2], which could be considered under this group, are listed.
· Some of the types for the PUSCH: Mapping to physical resources and UE PUSCH hopping procedure
· Some of DCI formats
· Some of (PDSCH) Transmission modes

· Some of the CQI reporting modes
· Some of the Aperiodic CQI/PMI/RI reporting options using PUSCH
· Multiplexing of MAC SDUs in UL
· Scheduling request: PUCCH 

· Reception of a PDCP status report in downlink
Many of the example features for this capacity optimisation group are RAN1 features and therefore it is not expected that RAN2 decided upon those features. However, RAN2 could take this capacity optimisation group into account when deciding UE capability signalling for LTE High priority features.
3
Conclusions
In this document we have presented our initial feature inter-dependency analyses for potential groups, based on the first approximation that the categories of [1] would be mapped to the groups proposed in. In our initial analyses we have not identified any strict dependencies, which would hinder to adopt the categories of [1] as groups.

As also discussed in [1], we feel that it is important to monitor the progress of roadmap development and if needed, update these UE capabilities for IOT purposes accordingly. In the document we have discussed couple of additional groups, which might benefit phased introduction of High Priority LTE features. Based on the discussion the following proposals are made:

Proposal #1: Consider including limited active mode mobility from E-UTRAN to GERAN in the grouping

Proposal#2: Consider including capacity optimisations in the grouping.
Section 2.3, where the Proposal #2 is made, includes some detailed examples of potential features including physical layer features under capacity optimisation group. It is not expected that RAN2 would decide upon L1 features and related grouping but instead further discussions is expected so that the RAN#42 meeting can take the decision on all the groups and features. However, RAN2 could take this capacity optimisation group into account when deciding UE capability signalling for LTE High priority features.
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